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SUMMER HABITAT USE AND SELECTION BY FEMALE SAGE GROUSE 
(CENTROCERCUS UROPHASIANUS) IN OREGON 


Michael A. Gregg! John A. Crawford?, and Martin S. Drut2 


ABSTRACT.—Cover types and vegetative characteristics (e.g., grasses, forbs, shrubs) used by female Sage Grouse 
(Centrocercus urophasianus) during summer were compared with available habitat on two study aneussin sonuhodstent 
Oregon. Broodless hens, which constituted 114 of the 125 (91%) radio-marked hens studied, selected big (Artemisia tri- 
deutata subspp.) and low sagebrush (A. arbuscula) cover types at both study areas. At Tbart Munmtain, brogel aden 
did not select specific vegetative characteristics within cover types. Hlowever, at Jackass Creek, forb cover was greater 
(P = .004) at broodless hen sites than at random locations. Differences in habitat use by broodless hens ein a tucls 
areas were associated with differences in forb availability. Broodless hens used a greater diversity of cover types than 
hens with broods. Broodless hens gathered in flocks and remained separate from but near hens with broods during 
early summer. By early July broodless hens moved to meadows while bens with broods remained in upland habitats. 
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Vroductivity of Sage Grouse (Centrocercus 
urophasianus) is anong the lowest of North 
American grouse (Edminster 1954:130). 
Reported nest failure ranged from 76% in 
Oregon (Batterson and Morse 1945) to 36% 
(Wallestad and Pyrah L974) in Montana. Con- 
secuently, a relatively large percentage of 
summer Sage Grouse populations consists of 
hroodless hens. However, information on 
broodless hens is largely anecdotal. Only 
observations of the proximity of broodless 
hens to hens with broods (Dalke et al. 1963, 
Martin 1976) and chronology of summer 
movements by broodless hens (Petersen 1980, 
Connelly et al. 1988) have been reported. No 
study has dealt specifically with habitat use by 
broodless Sage Grouse. 

We investigated habitat use by broodless 
hens on a hierarchical order of selection 
(Johnson 1980). We hypothesized that brood- 
less Sage Grouse selected cover types (third- 
order selection) and vegetative characteristics 
within cover types (fourth-order selection) 
and that selection differed between broodless 
hens and hens with broods. Our objectives 
were to identify cover types used by broodless 
hens in relation to availability, to identify veg- 
etative characteristics at broodless hen sites 
and compare those to randomly selected loca- 
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tions, and to assess habitat use by broodless 
hens in relation to hens with broods on two 
study areas. 


STUDY AREAS 


The study areas were located in soutlicast- 
erm Oregon at Hart Mountain National A\nte- 
lope Refuge (Lake County) and at Jackass 
Creek (Harney County). Topography at both 
areas consists of flat sagebrush plains inter- 
rupted by rolling hills, ridges, and draws. ble- 
vations range from 1500 to 2450 m at Hart 
Mountain and from 1200 to 1700 m at Jackass 
Creek. Vegetation at both areas is dominated 
by low sagebrush (Arteniisia arbuscula), big 
sagebrush (A. tridentata vaseyaua, A. b. 
WYOMMUZENSIS, and A. t. tridentata). green rab- 
bitbrush (Chrysothamus viscidiflorus), and 
western juniper (Juniperus occideutalis ). 
Stands of curl-leaf mountain-mahogany | Cer- 
cocarpus ledifolius) and quaking aspen (Popu- 
lus trenudoides) occur only at Hart Monntain. 
Common annual and perennial forbs inehide 
mountain-dandclion (Agoseris spp.) milk- 
veteh (Astragalts spp.) hawksbeard | Crepis 
spp.). lupine (Lupinus spp.), and phlox Phlox 
spp.). Grasses consist largely of bluegrass | Poa 
spp.), bluebuneh wheatgrass (Agropyron 
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spicatian), necdicgrass Stipa spp.). fescue 
Festuca spp.|. giant wildryve (Elyaius 
cinereus), and bottlebrush squirreltail (Sitau- 
ion hystrix. Plant nomenclature from Hitch- 
cock and Cronquist (1987) was used. 


NIETHODS 


female Sage Grouse were captured 
Giesen et al. 1982) during summer 1988, 
spring and summer 19$9-90, and spring L991. 
Each hen was fitted with a numbered alu- 
minum leg band and a poncho-mounted, 
solar-powered radio transmitter with a nickel- 
cadmium battery (Amstrup 1980). Radio- 
marked hens were monitored during summer 
June-August) 1989-91 at an average rate of 
no more than twice monthly to minimize the 
problem associated with lack of independence 
of locations. Furthermore, we recaptured and 
removed radios from hens at the conclusion of 
each ficld season, and previously unmarked 
hens were fitted with radios for use in subse- 
quent vears to maintain independence of sam- 
ples among years. Nevertheless, we acknow!l- 
edge there may be a potential bias in the use 
of re-observations, even at a low rate of fre- 
queney, of the sume individuals within a 
breeding season. 

All locations of radio-marked hens were 
mapped as Universal Transverse Mercator 
coordinates. Visual locations of radio-marked 
broodless hens were marked and served as 
sites for vegetation sampling during Jume and 
July 1990. Date, location, and flock size of 
broadless and hens with broods 
observed on each study area were recorded. 
Definitions of monthly time periods were 
carly (first 10 daysi, mid (niddle 10 days), and 
late (last 10 days). 

Eleven cover types were delined on the 
basis of dominant shrubs and grasses (Gregg 
1992). We used color infrared aerial pho- 
tographs and topographic maps to delineate 
cover types on cach study area. Each hen 
location was classified into 1 of the 11 cover 
ivpes. ALeach study area available habitat was 
determined with the minimum convex poly- 
gon method ‘Odum and Kuenzler 19535) from 
telemetry locations obtained during summer. 
Proportions of cover types within the avail- 
able habitat at each area were determined 
with a dot grid system! Awery 1977). 
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We characterized vegetation at sites used 
by broodless hens within two days after visual 
locations were determined. Canopy cover (%) 
of shrubs was measured by line intercept 
(Canfield 1941) along two 10-m perpendicular 
transeets intersecting at the broodless hen 
site. The position of the first transect was 
determined from a randomly seleeted com- 
pass bearing. Eaeh shrub intercepted was 
placed into one of three height classes: short 
(<40 em), medium (40-SO cm), or tall (>SO 
em). Canopy cover of shrubs was recorded 
separately for each height elass. Cover (“) of 
forbs and grasses was estimated in five 20 X 
50-cm plots equidistantly spaced along each 
transect (Daubenmire 1959). Vegetation was 
eharaeterized at randomly located points dur- 
ing June and July with the same methods 
used to measure variables at broodless hen 
sites. Random sites were loeated with a ran- 
dom numbers table, which was used to deter- 
mine starting point, compass bearing, and dis- 
tance traveled. 

We compared the use of eover types by 
broodless hens with availability of eover types 
within study areas from June through August. 
The proportions of cover tvpes available were 
used to establish the expeeted values for fre- 
quenev of bird observations occurring in 
those cover types. We also compared cover 
type use between broodless hens and hens 
with broods. Chi-square analysis was used for 
these tests. Cover types with expected values 
of <5 bird observations were combined and 
analyzed collectively. If differences were 
detected, confidence intervals were calculated 
to identify cover tvpes that contributed to the 
difference (Neu ctal. L974, Byers et al. 1954). 

We used a factorial analysis of varianec 
(ANOVA) (PROC GLM, SAS Institute, Inc. 
1989) to compare vegetative characteristies 
among plot types (broodless hen or random). 
Study area was an additional factor in the 
ANOVA model to account for variation assoei- 
ated with spatial differences (Snedecor and 
Cochran 1967:339). A signifieant plot type 
(hen use site or random loeation) X study area 
interaction (P = .02) was detected for forb 
cover. Consequently, differences among plot 
tvpes for forb cover were reported by study 
area. A single-factor ANOVA was used to 
compare vegetative charaeteristics at random 
locations between study areas in cover types 
used by broodless hens. We assumed our data 
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PABLE 1. Use (%) of cover types during summer une—August) by radio-marked broodless Sage Grouse hens at Hart 
Mountain National Antelope Refuge (2 = 67 hens. 16S locations) and Jackass Creek fn = 47 hens 137 Jocationse studs 


areas, Lake and Harney counties, Oregon, 1989-91. 
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Hlart Mountain 
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Co Ce 


Cover type avail LSE 


Low sagebrush/bunehgrass [4 30 
Wyoming big sagebrush ) 0 
Mountain big sagebrush 20) 34 
Mixed sagebrush 0 ) 
Grassland 12 S 
Low sagebrush fescue 5 15 
Meadow a 10 
Other? 16 2 


“Inchodes basin big sagebrush. lakebed, and monntain shrub. 
“Use differed 1P < .05) from availability. 


were normally distributed (PROC UNIVARI- 
ATE, SAS Institute, Inc. 1989), and we con- 
sidered our results signifieant if P< .05. 


RESULTS 


One hundred fourteen radio-marked 
broodless hens (67 at Hart Mountain and 47 at 
Jackass Creek) were relocated 305 times (16S 
locations at Hart Mountain and 137 locations 
at Jackass Creek), Seven radio-marked hens 
with broods at Hart Mountain were relocated 
90 times, and 4 radio-marked hens at Jackass 
Creek were relocated 55 times during the 
same time period. Available habitat encom- 
passed 393 kin? at Hart Mountain and 563 
kin? at Jackass Creek. Vegetative characteris- 
tics were measured at 112 broodless hen sites 
(22 and 90 at Hart Mountain and Jackass 
Creck, respectively) and 100 random locations 
(30 at Hart Mountain and 70 at Jackass Creck). 

Small flocks of broodless hens (2-3 birds) 
were first observed during mid-May at both 
study areas. By early Jume, flocks of as many 
as 23 broodless hens were commonly found in 
low sagebrush, big sagebrush, and mixed 
sagebrush (mosaic of low and big sagebrush) 
cover types. Broodless hens remained near 
hens with broods until early July and then 
moved to meadows, Numbers of broodless 
hens in meadows increased until by late July 
flocks of > 100, which potentially may have 
contained some carly hatched young birds. 
were observed. Typically, however, hens with 
broods remained in sagebrush upland habitats 
until early August and then moved to mead- 
ows and joined broodless hens. 

Broodless hens used mountain big sage- 
brush, low sagebrush/feseue, and meadow 


Jackass Creek 
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habitats at Hart Mountain and mixed sage- 
brush at Jackass Creek more frequently |P < 
05) than expected, based on availability 
(Table 1). Low sagebrush  bunchgrass was 
used less frequently (P< .05) than expected 
at both study areas (lable 1). Cover-type use 
dilfered (P< .05) between broodless hens and 
hens with broods. Broodless hens used less 
low sagebrush/fescue and more low sage- 
brush/bunchgrass, grassland, and meadow 
than hens with broods at Hart Mountain and 
used more mixed sagebrush than hens with 
broods at Jackass Creek (Table 2). 

At Jackass Creek forb cover () was greater 
(P = 004) at broodless hen sites = 4,5D = 
4. = 90) than at random locations x = 2. SD 
= 3.n = 70). Hlowever, at Hart Mountain forb 
cover did not differ (P = 37) between brood- 
less hen @ = 10, 5D = Gi? = 22 ancl taacdom 
(xy = 12,SD = 9,n = 301 sites. No diflerences 
(P > .05) in other habitat characteristics were 
detected between broodless hea and random 
locations (Fable 3). Cover of forbs. grasses. 
and short shrubs was greater and tall shirubs 
was less (P< .05) in cover types used at Hart 
Mountain than at Jackass Creek ‘Table 1. Dif- 
ferences in canopy cover of short and tall 
shrubs between study areas reflected cover 
types used by broodless hens at the (vo areas, 
Canopy cover of all height classes of shrubs 
combined was similar between areas 26 and 
935% at Hart Mountain and Jackass Creek. 
respectively. 


DISC LSSEON 
Differences in habitat use by broodless 


hens between study arcas were attributed: to 
differences in forb availability. Forbs are au 
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fooves types during summer Jrne—August) by radio-marked female Sage Grouse at Hart Moun- 


‘ ee BRS st- e er eet We «pheg> WE Sa a) Te Yr CISC 
tai National Antelope Refuge and Jackass Creek shidy areas, Like and Harney counties, Oregon, 1989-91, 


JJart Mountain 


Jackass Creek 





Broodless Brood Broodless Brood 
Cover Ivpe (67/16S)" (7/9-1) X2 (417/137) (4 55) ae 
ee eeeeee—————eeEeee——eE—————————E————————————EE—EE—E—————— ee 
Low sagebrush. buncligrass 0 6 Ne) 1S 24 2.9 
Wyoming big sagebrush 0 0) 36 49 1.2 
Nlountam big sagebrush 34 40 1.75 () Q) 
Mixed sagebrush (0) () 39* 22 go hs 
Grassland 5” l So? 0 0) 
Low sagebrush, feseuc 15* 49 35.47 0) Q 
\Ieadow 10% 3 2 0) 0) 
Other? 2 0 S 13 24 


ee Sy ee ee 
“Sumple size mdicated by numbers within parentheses (number of bens/number of locations). 


Dineludes basin big sagebrush, lakebed. and mountain shrub, 
Use differed P< 05) between broodless hens and hens with broods. 


Taper 3. Vegetative characteristics (% cover) at sites used by radio-marked broodless Sage Grouse hens and random 
locations at Hart Mountain National Antelope Refuge and Jackass Creek study areas, Lake and Harney counties, Ore- 


gon, June and July 1990. 





Broodless lien sites 


Random sites 





(n = 112) fy = 10G) 

Characteristic P value y SD a SD 
Korb cover? S 5 i 
Grass cover 06 10 Y Y 6 
Shrub cover 

Short, <40 cm 69 14 10 14 10 

Medinm, 40-SO cin 16 1) S S S) 

Tall, >SO cm 59 6 3 5 
‘Because of significant plot type x forb cover mteraction (P = .02), forb cover was tested individually by study areca. Korb cover was greater (P > .05) at brood- 


less hen sites than at random locations at Jackass Creek but not at Wart Mountain. 


jnportant component of the diet of hens dur- 
ing summer (Patterson 1952:203, Wallestad et 
al. 1975). In Montana, Sage Grouse shifted 
from a diet of sagebrush to forbs in summer 
Wallestad 1975). The change was attributed 
to availability and palatability of forbs. In 
cover types used at Elart Mountain, forb avail- 
ability was relatively high, and broodless hens 
did not use sites within cover types on the 
basis of forb availability. These cover types 
monntain big sagebrush, low sagebrush/fes- 
cic, meadow) were available at higher cleva- 
tions (>1S00 mi and presumably received 
greater amounts of precipitation, which may 
have increased forb production and delayed 
forb phenology compared with low-clevation 
sites. However at Jackass Creek, where forlh 
availability was low sites used by broodless 
hens had greater forb cover than did random 
locations. 

Big and low sagebrush cover types were 

cd by byeodless hens at both study areas. 


Broodless hens in Nevada used open areas of 
low sagebrush for feeding and dense clumps 
or patches of big sagebrush for roosting 
(Klebenow 1972). In Montana, Hocks of 
broodless hens were typically found in areas 
of dense sagebrush throughout summer 
(Wallestad 1975). Schoenberg (1982) reported 
that broodJess hen sites in Colorado had 
greater sagebrush cover than did random 
Jocations. Our findings, however, indieated 
broodless hens did not select sites based on 
canopy cover of shrubs. 

Our study revealed differences in chronol- 
ogy of summer movements and cover types 
used between broodless hens and hens with 
broods. Broodless hens gathered in flocks and 
remained separate from but in the vieinity of 
hens with broods during early summer. How- 
ever, broodless hens moved to meadows earli- 
er in summer and used a greater diversity of 
cover types Uhan hens with broods. Several] 
authors reported similar behavior and 


19933] HAprirar Ust BY FEMALE Sack GRot se 2 


mi “9 af: Tacey frbyepprrycebye sey war GS ne Tr ae iS . j > 
TABLE +. Vegetative characteristies (C@ cover) at random locations at Part \Mlowttain National Vite ope Refawe ane 
Jackass Creek study areas. Lake and Harney counties. Oregon, June and July 1990. 
eee 
Part Nlountain Jachiass Creek 


Characteristic P value x S10 \ SD 














Forb eover 000] 12 ) 2 

Grass cover O00] 13 \) . S 

Shrub cover 
Short, <0 cm OO0S 19 10) }2 10 
Medium, 40-S0 em 25 6 12 \) S 
Vall. >SO em 006 l J Ly 


ehronology of summer movements by brood- 
less hens (Batterson and Morse 1948, Dalke et 
al. 1963, Martin 1976, Connelly ct al. 19$5). 
Petersen (1980) reported that the early move- 
ment to meadows by broodless hens was relat- 
ed to nest loss and not desiceation of vegeta- 
tion in uplands. Contrastingly, Schoenberg 
(1982) noted that summer movements by 
broodless hens and hens with broods occurred 
simultaneously and were probably a response 
to vegetation desiccation in sagebrush 
uplands. 

Differences in summer habitat use 
between broodless hens and hens with broods 
may be attributed to specific dictary require- 
ments of juvenile Sage Grouse. Juvenile Sage 
Grouse consume primarily forbs and insects 
during summer (Rasmussen and Griner 1938, 
Patterson 1952:201, Peterson 1970). Johnson 
and Bovce (1990) demonstrated that survival 
and growth of captive Sage Grouse chicks 
decreased as the quantity of insects in the dict 
decreased. Furthermore, hens with broods 
selected areas with less sagebrush (Klebenow 
1969, Dunn and Braun 1986) and greater 
availability of forbs (Klebenow 1969, Peterson 
1970, Wallestad 1971). Presumably, hens with 
broods remained in uplands until succulent 
forbs were no louger available; they theu 
moved to meadows later in summer (Petersen 
1980). Dietary needs of broodless hens might 
be less specific than those of hens with 
broods: as a consequenece, broodless hens 
moved from uplands to meadows earlicr in 
summer and used a greater diversity of cover 
types than hens with broods. 
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